A nine-test system using multiple-inoculation agar plates for biotyping of Escherichia coli is described. Biotyping is simpler, and all strains can be typed (10). The Analytab (API 20E) system has been used for biotyping (2); however, the reproducibility of this system is in question (1, 6) . We describe a simple biotyping system that we have found useful in differentiating relapse from reinfection in recurrent E. coli urinary tract infections. This system may also be useful in investigations of the role played by the perineal and rectal flora in the pathogenesis of recurrent urinary infections. (11) . Other carbohydrate-containing agars are made in our research laboratory. Base agar containing Andrade peptone water (with Andrade indicator incorporated) and 2% Oxoid agar is prepared and autoclaved. Each carbohydrate is prepared in a 10% solution and added to the autoclaved base agar to give a final concentration of 1%. Approtimately 20 ml of the liquid agar is poured into a standard petri dish (100 by 15 mm) and allowed to harden at room temperature. Plates are stored for up to 6 weeks at 4°C until use. Motility is tested in tubes containing semisolid agar (SIM media).
Management of recurrent urinary tract infections is simplified if relapse of infection with the original pathogen can be differentiated from reinfection by a new organism (9) . When a recurrence is caused by the same bacterial species as the initial infection, this distinction may be difficult to make. A simple epidemiological marker to aid in differentiation of relapse from reinfection would be useful in both clinical and research settings.
Escherichia coli is the most common pathogen causing urinary tract infections. Serotyping of E. coli, based on the presence of 0, K, and H antigens, has been useful in studies of urinary tract infections (4, 5, 8, 9) . This technique, however, is limited by the relatively large number of organisms causing urinary infection that are untypable (15 to 20%) and by the time and cost required to perform the test. Biotyping is simpler, and all strains can be typed (10) . The Analytab (API 20E) system has been used for biotyping (2) ; however, the reproducibility of this system is in question (1, 6) . We describe a simple biotyping system that we have found useful in differentiating relapse from reinfection in recurrent E. coli urinary tract infections. This system may also be useful in investigations of the role played by the perineal and rectal flora in the pathogenesis of recurrent urinary infections. of raffinose and sucrose varied most frequently and significantly more often than f8-hemolysis, motility, and fermentation of adonitol, rhamnose, and lactose (P < 0.02, calculated by chisquare analysis).
In the course of establishing this system, we investigated other biochemical and fermentation tests. Fermentations of sorbitol, maltose, and xylose were unable to differentiate among most strains, as they were positive in 92 to 98% of all isolates. Dulcitol fermentation and production of arginine dihydrolase and ornithine decarboxylase could differentiate among strains (19 to 63% of strains were positive); however, results were inconsistent, with a variance on reproducibility testing of 9 to 12%. We were unable to include fermentation of salicin or bile esculin hydrolysis in the panel because of technical difficulties.
The value of this system is illustrated in its ability to distinguish between relapse and reinfection in patients with recurrent urinary infections. Two of these patients, for whom somatic antigen serotyping and biotyping were carried out, are briefly summarized. (Table 4) .
(ii) Interpretation. After successful eradication of this organism she was reinfected with a new E. coli of a different serotype and biotype. This infection (E. coli serotype 075, biotype 135) relapsed after a 2-week course of cephalexin. DISCUSSION We have described a simple system for biotyping E. coli. We believe this system has advantages over the previously described Analytab (API 20E) system. Davies found that only three of the tests in the API 20E system contributed to differentiation among strains and resulted in 55 biotypes for 574 strains of E. coli (2) . Six of these biotypes accounted for almost 70% of the strains. In the system we have described, four tests contribute to differentiation among strains. The 959 strains of E. coli were divided into 78 biotypes. Eleven biotypes accounted for 67% of the strains.
Murray found that standardization of inoculum size is necessary to obtain satisfactory reproducibility of the API 20E system (6) . The system we have described has good reproducibility without the necessity for more precise standardization of the inoculum. With our system, isolates that have two or more test differences on biotyping are considered to be different strains.
Use of the agar plate replicator technique offers the advantage that large numbers of organisms can be tested simultaneously. All isolates from a single patient are biotyped concurrently in order to reduce variability in results.
